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Fibro-osseous Lesions of the Jaws
CHARLES A. WALDRON, DDS, MSD*

In the first volume of the Journal of Oral Surgery, Dr G. Victor Boyko presented
a case of osteofibroma of the mandible associated with leontiasis ossea of the
skull (Boyko GV: J Oral Surg 1:100, 1943). The patient was a 32-year-old white
woman who had complaints of right mandibular eniargement and a prominence
of the right frontal and temporal areas of uncertain duration in August 1938.
Mandibular radiographs showed an area of reduced radiodensity. Skuli fiims
showed a marked increase in density of the inferior part of the right temporal
region and of the frontal bone, with evidence of both bone destruction and pro-
liferation in the inferior frontal and orbital regions. A mandibular biopsy was re-
ported as osteofibroma. The patient was kept under observation for 8 months
after the biopsy, with little change in her condition. A course of deep x-ray therapy
was then delivered to the mandibular lesion. She subsequently developed a
pathologic fracture that was treated by maxillomandibular fixation. The fracture
stabilized and at the last clinical examination, in June 1942, the patient had a
union with good functional occlusion and was reported to be in good mental and

physical condition.

Our concepts regarding fibro-osseous lesions have
undergone considerable refinement during the 50 years
since Boyko’s article was published. In the 1940s and
early 1950s these lesions were commonly designated
as localized osteitis fibrosa, osteofibroma, or fibrous
osteoma. These terms have seldom been used in the
last 30 or 40 years. The skull lesions in Boyko’s case
were designated as leontiasis ossea. This term was sug-
gested by Vichow in 1862 for bone disease involving
the upper facial bones that resulted in a lion-like ap-
pearance. Whereas some have equated leontiasis ossea
with the facial deformity seen in some cases of Paget’s
disease, others have used the term to describe facial
deformity resulting from a variety of disease processes.
In any event, leontiasis ossea is a vague clinical term
and implies no specific type of pathology.'

It is likely that Boyko’s patient would be diagnosed
today as having craniofacial fibrous dysplasia. It is of
great interest that this patient received a course of ra-
diation therapy for her mandibular lesion, which was
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advocated by many authorities at that time for treat-
ment of these lesions. This therapy, of course, antedated
recognition of the problem of postradiation bone sar-
coma, which was not recognized until the early 1950s.

Despite the advances in our understanding of these
conditions, fibro-osseous lesions continue to present
problems in classification, diagnosis, and management.
Although there is no universally agreed on classifica-
tion, the following is suggested as a useful, working
classification for fibro-osseous jaw lesions. It must be
emphasized that precise diagnosis requires good clin-
ical, radiologic, and histologic correlation because the
histologic findings alone may be similar for lesions with
diverse behavioral characteristics and prognosis. In the
absence of good clinical and radiologic information,
the pathologist can only state that a given biopsy is
consistent with a benign fibro-osseous lesion. With ad-
equate clinical, and radiologic data, most fibro-osseous
jaw lesions can be assigned with reasonable certainty
into one of several categories (Table 1). However, it
must be admitted that some cases still defy exact clas-
sification.

Fibrous Dysplasia

The etiology of fibrous dysplasia (FD) is unknown.
It is widely considered to be a developmental (hamar-
tomatous) lesion. Although it is usually classified as a
nonneoplastic disorder, some examples show neoplas-
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Table 1. Classification of Fibro-osseous
Lesions

I. Fibrous dysplasia

I1. Reactive (dysplastic) lesions arising in the tooth-bearing area.
These are presumably of periodontal ligament origin. It is
convenient to divide them into three types based on their
radiologic features although they seem to represent the same
pathologic process.

periapical cemento-osseous dysplasia
focal cemento-osseous dysplasia
florid cemento-osseous dysplasia

III. Fibro-osseous neoplasms
These are widely designated as cementifying fibroma,
ossifying fibroma, or cemento-ossifying fibroma.

tic-like clinical features. FD occurs both in polyostotic
and monostotic forms. Polyostotic FD is uncommon
and may involve only multiple bones, or it may be
accompanied by skin pigmentation and a variety of
endocrine disturbances (McCune-Albright syndrome).

Monostotic FD is more common than the polyos-
totic type. The jaws and skull are among the most
commonly affected bones. Although mandibular le-
sions may be truly monostotic, maxillary lesions, which
are more common than mandibular lesions, often in-
volve adjacent bones such as the zygoma, sphenoid,
and occipital, and they are not in a strict sense “mon-
ostotic.” The designation of craniofacial FD is appro-
priate for these lesions. >

Clinically, a painless expansion of the affected area
is the most common indicator of FD. The disease is
most often detected during the first two decades of life.
Milder examples may not be diagnosed until later in
life, but a careful history will often indicate that the
lesion was first noted during the first or second decades.
The most typical radiographic feature is that of a
ground-glass opacification, although early lesions may
be largely radiolucent. The lesion is not radiographi-
cally well defined and it blends inperceptibly into the
surrounding bone. This is an important feature in dif-
ferentiating FD from ossifying fibroma, which is ra-
diographically well defined. Lateral skull views of
maxillary lesions will frequently show increased density
of the base of the skull involving the occiput, sella tur-
sica, roof of the orbit, and frontal bones. This is said
to be the most characteristic radiographic feature of
FD of the skull. Maxillary lesions commonly involve
the maxillary sinus so that Waters’ views show a ra-
diodense area that largely or totally obliterates the
maxillary sinus. Teeth in the involved area are not dis-
placed and remain firm. Root resorption is seldom if
ever associated with FD (Fig 1).

Histologically, classic FD shows irregularly shaped
trabeculae of immature woven bone in a cellular fi-
broblastic stroma. The bone trabeculae tend to be del-
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icate and are not connected to one another. They often
assume curvilinear shapes resembling Chinese script
writing. The bone trabeculae are not surrounded by
osteoid rims or osteoblasts. Although there is wide
agreement that FD of the long bones does not undergo
lamellar maturation, jaw and skull lesions tend to be
more ossified than their counterparts in the extra-
gnathic skeleton. This is particularly true in specimens
from older patients.

Serial biopsies in some cases have shown that his-
tologically classic FD may undergo a progressive mat-
uration to a lesion consisting of lamellar bone in a
moderately cellular fibrous connective tissue stroma.

FIGURE |. Craniofacial fibrous dysplasia. 4, Intraoral view of lesion
causing unilateral expansion of the maxilla in a white boy, age 1.
B, Occlusal radiograph from a boy age 12 with fibrous dysplasia
showing the ground-glass opacification and ili-defined margins. The
clinical features in this patient were identical with those of the patient
shown in A.
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The bony trabeculae in these “mature” lesions tend to
run parallel to one another* (Fig 2).

Clinical management of FD of the jaws may be a
major problem. Although small lesions, particularly in
the mandible, may be amenable to complete resection,
the diffuse nature and large size of many lesions, es-
pecially those of the maxillary complex, precludes their
removal without extensive surgical procedures. In most
cases, the disease tends to stabilize and essentially stops
growing when skeletal maturation is reached. Some
patients with minimal cosmetic or functional deformity
may not require surgical treatment. However, cosmetic
deformity, with associated psychological problems or
functional deformity, may require surgical intervention
in the younger patient. This usually entails surgical
reduction of the lesion to an acceptable contour without
attempting complete removal. Although this usually
achieves a good cosmetic result, there may be a slow
continued regrowth of the lesion. Reliable data as to
the true incidence of continued growth after surgical

FIGURE 2. Photomicrographs of biopsies from patients with fibrous
dysplasia. 4, Biopsy from maxillary fibrous dysplasia in a white boy
age 8. Irregular shaped trabeculae of woven bone are present in a
cellular fibrous connective tissue stroma. (hematoxylin-eosin stain,
original magnification X60). B, Photomicrograph from a reduction
procedure for fibrous dysplasia in a 45-year-old black woman. This
patient had a slowly progressing maxillary lesion for many years.
Trabeculae of mature lamellar bone are present in a mature fibrous
stroma (hematoxylin-gosin stain, original magnification X60).

FIBRO-OSSEQUS LESIONS OF THE JAWS

reduction of FD of the jaws are difficult to determine,
but it is estimated that between 25% and 50% of pa-
tients will show some regrowth after a shave-down pro-
cedure.’ Regrowth after surgical reduction procedures
appears to be more common in younger patients sug-
gesting that surgical intervention should be delayed as
long as possible.

Malignant change in fibrous dysplasia, usually an
osteosarcoma, rarely has been reported. Most examples
have been seen in patients who have received prior
radiation therapy for FD, but there are some examples
of spontaneous sarcomatous change.*’ Radiation
therapy for FD is definitely contraindicated as it carries
the risk of postirradiation bone sarcoma. It is wise to
keep any patient with FD under long-term follow-up
and any patient showing clinical or radiologic evidence
of change after a long period should be subjected to
adequate biopsy to rule out sarcomatous change.

Reactive (Dysplastic) Fibro-osseous-
cemental Lesions of the Tooth-Bearing
Areas

These are the most common fibro-osseous lesions
of the jaws. Their etiology is unknown, but they appear
to originate from elements of the periodontal ligament.
Based on the clinical and radiologic features, it is con-
venient to divide these lesions into three subtypes, al-
though they appear to represent only variants of the
same basic disease process.

PERIAPICAL CEMENTO-OSSEOUS DYSPLASIA

Periapical cemento-osseous dysplasia (PCOD) is a
reasonably well-defined clinical-radiologic entity. The
lesions predominantly involve the apical areas of vital
mandibular incisor teeth. Multiple lesions are often
present. There is a striking predilection for both female
and black patients. Most patients are older than 30
years when the lesions are first noted and the condition
is seldom seen in a patient who is younger than 20
years. PCOD is invariably an asymptomatic lesion that
is discovered on a radiographic examination.

Radiographically the lesion appears as a well-
circumscribed radiolucent, mixed radiolucent/radi-
opaque, or radiopaque lesion involving the apicies of
one or several teeth. Individual lesions are seldom more
than 1.0 cm in diameter and most are less than 0.5 cm
in size. In many cases, serial radiographic study has
shown that the lesion first presents as a circumscribed
radiolucent lesion, which over the course of several
years shows increasing degrees of calcification. Indi-
vidual lesions show little tendency to enlarge. Despite
the fact that PCOD is a well-recognized condition, pa-
tients are still subjected to endodontic therapy for the
mistaken diagnosis of periapical cyst or granuloma.
Accurate pulp testing should avoid these errors.
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There 1s general agrcement that PCOD does not re-
quire treatment and in the typical case (ie, a black fe-
male with multiple lesions involving vital teeth) no
further intervention is required. Isolated lesions in a
less typical clinical-radiologic situation may dictate a
biopsy to rule out a more significant pathological pro-
cess. Because a biopsy is seldom performed on the le-
sion, there are no reports of the histologic features in
any significant series of cases. The microscopic findings
reported in limited numbers of cases are identical with
those of focal cemento-osseous dysplasia (FCOD).

FOCAL CEMENTO-0OSSEOUS DYSPLASIA

FCOD has received scant attention in the literature
although it likely represents the most common fibro-
osseous lesion seen in the oral pathology laboratory.
Robinson properly noted in 1956 that some fibro-os-
seous lesions of the jaws did not meet the criteria for
FD nor for ossifying fibroma. He suggested that these
lesions be designated as an *“osseous dysplasia reaction
of bone to injury.”® Waldron also discussed these le-
sions in 1985 under the designation of “localized fibro-
osseous cemental lesions—presumably reactive in na-
ture.”* Tomich and Summerlin suggested in 1989 that
FCOD is the most appropriate designation for these
lesions.” In a review of jaw fibro-osseous lesions at In-
diana University, Tomich and Summerlin identified
175 cases of FCOD, as compared with 45 examples of
ossifying fibroma. FCOD does not have the clinical
and radiologic features of PCOD nor of florid cemento-
osseous dysplasia (FLLCOD), although the histologic
features are essentially similar. In Tomich and Sum-
merlin’s review, 87% of cases were found in females
and 79% were found in the posterior mandible, most
often in edentulous areas. The majority of cases occur
in the fourth and fifth decades of life.®

FCOD is almost invariably an asymptomatic lesion
that is discovered on a radiographic examination. It
presents as a fairly well demarcated radiolucent or
mixed radiolucent/radiopaque area. However, some
examples are largely sclerotic. Most lesions are Jess than
2.0 cm in size, but larger lesions may be seen. The
majority of cases do not show bone expansion, but
large lesions may cause slight jaw enlargement. On
surgical exploration, the tissue occupying the defect is
gritty, hemorrhagic, and is removed by curettage in
smail fragments, often with some difficulty. This is an
important observation and contrasts with the relatively
avascular and well-circumscribed nature of an ossifying
fibroma, which tends to enucleate with relative ease.
Microscopically FCOD shows areas of cellular fibrous
tissue containing numerous small blood vessels. Irreg-
ular trabeculae of woven bone and/or cementum-like
calcifications are intermingled among the fibroblastic
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stroma. Scattered foci of multinucleated giant cells may
be seen (Fig 3).

Simple bone cysts also may occur in FCOD lesions.'®
These cysts may occasionally comprise a large com-
ponent of the total lesion. The pathogenesis of these
cysts developing in cemento-osseous dysplasia is not
well understood. In some cases serial radiographic study
has shown that the area of cemento-osseous dysplasia
was present for some years before the cyst developed.
In contrast to the rapid repair noted in the typical sim-
ple (traumatic) cyst in young patients, cysts associated
with cemento-osseous dysplasia “heal” more slowly
and the tissue filling the defect maintains an abnormal
radiographic appearance.'!?

In many cases of FCOD, serial radiographic study
after biopsy has shown that the lesions have little or
no tendency to enlarge even after only partial removal
of the lesional tissue. The patients also tend to remain
asymptomatic. Whether or not there should be further
surgical intervention after partial removal for biopsy
is debatable, but the long-term prognosis appears ex-
cellent. Separation of some larger examples of FCOD
from ossifying fibroma may be arbitrary and which

FIGURE 3. Focal cemenio-osseous dysplasia in the mandibular
left premolar region of a white woman age 44. 4, Radiograph of the
lesion partially removed at biopsy 5 vears before showing no appre-
ciable change. B, Photomicrograph from biopsy specimen showing
hemorrhagic fibrous tissue containing trabeculae of woven bone and
ovoid, acellular, cementum-like structures (hematoxylin-eosin stain,
original magnification X60).
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diagnosis to render in such cases may be a matter of
personal preference.

FLORID CEMENTO-OSSEOUS DYSPLASIA

FLCOD is a reasonably well-defined entity within
the group of cemento-osseous dysplasias. It is seen al-
most exclusively in middle-aged to elderly black fe-
males.'? In the past this condition has been designated
as sclerosing osteitis,'> multiple enostoses,'* diffuse
chronic osteomyelitis, ' and gigantiform cementoma.*
Laboratory and radiologic studies have shown that the
disease is limited to the tooth-bearing areas of the jaws
and the patients do not have evidence of disease in
other parts of the skeleton. The etiology of FLCOD is
unknown and there is no good explanation for its sex
and racial predilection. In some instances the disease
appears to have a familial distribution. There is a strik-
ing tendency toward bilateral, symmetrical involve-
ment and it is not unusual to find extensive lesions in
all four posterior quadrants of the jaws. Many patients
are partially or totally edentulous when the condition
is first detected. The process may be totally asymptom-
atic and, in such cases, it is detected when radiographs
are taken for some other purpose. When the lesions
are large, jaw expansion may be noted. Symptoms such
as dull pain or drainage are almost always associated
with exposure of the sclerotic calcified masses to the
oral cavity as the result of progressive alveolar atrophy
under a denture or after extraction of teeth in the in-
volved area (Fig 4).

The most common radiographic presentation is
densely sclerotic lobular masses often symmetrically
located in various areas of the jaws. These are usuvally
admixed with less well-defined areas of a mixed radio-
lucent/radiopaque pattern. If the patient has remaining
lower anterior teeth, they will often show circumscribed
periapical lesions typical of PCOD. Well-defined lucent
areas may be present and these represent simple bone
cysts, which are not uncommonly associated with
FLCOD. Microscopically FLCOD shows an admixture
of woven bone trabeculae and droplets of cementum-

FIGURE 4. Florid cemento-osseous dysplasia in a black 58-year-
old woman. All four gquadrants are affected. The sclerotic masses in
the left maxilla and mandible are exposed to the mouth and are
‘sequestrating.

FIBRO-OSSEOUS LESIONS OF THE JAWS

like calcifications in a fibroblastic stroma. The cemen-
tum-like calcifications often fuse to form coalescing
masses. The large globular calcifications are usually of
a cementum-like morphology, although some pathol-
ogists consider them to be sclerotic bone in nature.
Management of FLCOD is often difficult and not
very satisfactory. In the asymptomatic patient, it is
probably wise to keep the patient under observation
without surgical intervention because the radiologic
features are diagnostic. Because the onset of symptoms
is usually associated with exposure of the sclerotic
masses to the oral cavity, biopsy or elective extraction
of teeth in the involved area should be avoided. Man-
agement of the symptomatic patient is more difficult.
At this stage there is an inflammatory component to
the disease, and the process is basically a chronic scle-
rosing osteomyelitis involving dysplastic bone. Anti-
biotics should be administered, but may not be very
effective. Sequestration of the cementum-like masses
will occur slowly and this will be followed by healing.
Saucerization or surgical excision of the sclerotic masses
is often not successful and may make matters worse.

Fibro-osseous Neoplasms

Fibro-ossecus neoplasms remain somewhat contro-
versial, and differing concepts have been advanced re-
garding their nature and the proper terminology for
them. The 1972 World Health Organization (WHOQO)
classification separated the cementifying fibroma (CF),
which was considered to represent an odontogenic tu-
mor, from ossifying fibroma (OF), which was consid-
ered to be a tumor of osseous origin.'® This separation
has been followed in many standard oral pathology
texts.'”'® However, today there is general agreement
that CF and OF represent only histologic variants of
the same lesion and the 1992 WHO classification
groups them under a single designation as cemento-
ossifying fibroma.*!® The tumor is defined as a de-
marcated and occasionally encapsulated lesion con-
sisting of fibrous tissue containing variable amounts of
mineralized material resembling bone and/or cemen-
tum. Although some of these tumors show only ce-
mentum-like calcifications and other may contain only
bone, admixture of the two types of calcifications are
commonly encountered. Whether or not these amor-
phous cementum-like calcifications truly represent ce-
mentum is uncertain because similar calcified struc-
tures may be encountered in fibro-osseous iesions of
the skull that are anatomically far removed from the
jaws.? Similar cementum-like bodies are also occa-
sionally seen in extragnathic bone lesions, which makes
their cemental nature very unlikely.

The common types of OF may occur in patients
over a wide age range, but they are most often diag-
nosed during the third and fourth decades of life. The
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lesions are largely restricted to the tooth-bearing areas
of the jaws, although posterior mandibular lesions may
extend upward into the ascending ramus for some dis-
tance. About 70% to 80% of these lesions occur in the
mandible, most often in ther premolar-molar region,
and there is a definite female predilection. There is
considerable evidence that these tumors originate from
elements of the periodontal ligament.*! Large OFs are
associated with a slowly progressing enlargement of the
affected bone.

Radiographically, the tumor is a well-defined uni-
locular lesion. Depending on the amount of mineral-
ized material produced in the tumor, it may appear
radiolucent or show varying degrees of radiopacity.
Root resorption and/or root divergence of associated
teeth may be noted in some cases. On surgical explo-
ration, the tumor is found to be relatively hypovascular
and well-demarcated from the surrounding tissue, per-
mitting relatively easy separation from the surrounding
bone (Fig 5). Some lesions will have a definite capsule.
This demarcation from the surrounding tissue is an
important feature in distinguishing OF from FD.

Histologically, OF shows a range of histologic pat-
terns. The soft tissue component consists of fibrous
connective tissue with varying degrees of cellularity.
The calcified structures consist of rounded or lobulated
basophilic masses (cementum-like), trabeculae of os-
teoid or bone, or combinations of the two. Differen-
tiation between FD and OF on histologic appearance
alone is often impossible, and the distinction between
these conditions requires clinical and radiographic in-
formation, which should be made available to the pa-
thologist.

The growth rate of OF varies considerably, but most
tumors show a slowly progressive enlargement. Ocea-
sional examples may grow to massive size causing con-
siderable cosmetic and functional deformity. The his-
tologic features of a given case are not particularly

- FIGURE 5. Radiograph of an ossifying fibromna of the mandible
N & 38-year-old white man.
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FIGURE 6. Massive ossifying fibroma of the anterior mandible in
a black woman, age 39. 4, Computed tomographic scan of lesion. It
has had quadrupled in size over a 5-year period. B, Photomicrograph
from the resection specimen. Trabeculae of woven bone and acellular
cementum-like material are present in a mature fibrous stroma (he-
matoxylin-cosin stain, original magnification X60),

helpful in predicting the growth rate. An OF can usually
be excised in one piece or removed by curettage in
several large fragments. Massive tumors may require
local resection and subsequent bone grafting. The
prognosis is excellent and recurrence after removal sel-
dom is encountered. Malignant transformation of an
OF has not been documented (Fig 6).

Another and relatively rare type of fibro-osseous tu-
mor has also been included under the “umbrella” of
OF. These lesions are often designated as “juvenile,”
“active,” or “aggressive” OFs, but there does not appear
to be a generally agreed on criteria for separating these
lesions from the more common types of OF. The ju-
venile OF (JOF) is most often seen in patients who
are between 5 and 15 years of age (60% to 80% of
cases),® although examples have been diagnosed in
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older patients. The majority of cases involve the max-
illa, paranasal sinuses, and orbital and fronto-ethmoid
bones, but mandibular lesions do occur. Johnson be-
lieves that the majority of these tumors arise in the
paranasal sinuses and, with peristent growth, they in-
volve the orbital, nasal, and cranial cavities, and the
maxilla. He also believes that the mandibular examples
arise from the myxoid dental papilla of developing
teeth.?

Clinically, the JOF is often characterized by a pro-
gressive and sometimes rapid expansion of the affected
area. When the orbital bones and paranasal sinuses are
involved, the patients may develop proptosis, exoph-
thalmos, and bulbar displacement. The radioiogic fea-
tures are variable and, depending on the tumor’s lo-
cation and the amount of calcified tissue produced by
the tumor, the lesion will show varying degrees of ra-
diolucency and radiopacity. It may be fairly well de-
marcated or show invasion and erosion of the sur-
rounding bone (Fig 7).

The histologic features ascribed to the JOF by various
investigators are also variable and a range of features
may be present. The tumor shows a cell-rich stroma
of polyhedral and spindle-shaped celis that produce
little collagen.

FIGURE 7. Computed tomographic scan of a large ossifying fi-
broma of the maxilla and maxillary sinus in a 10-year-old white girl.

FIBRO-OSSEOUS LESIONS OF THE JAWS

FIGURE 8. A biopsy specimen from patient in Figure 7 showing
thin strands of cellular osteoid in a celiular fibrous stroma (hema-
toxylin-eosin stain, original magnification X60).

According to Johnson, the characteristic mineralized
component consists of numerous, small spherical os-
sicles of uniform size that are surrounded by osteoid
rims.2 These structures have been designated by others
as psammoma-like. Makek believes that lesions with
this histologic pattern should be designated as psam-
mous desmo-osteoblastoma.?* Cystic structures appar-
ently resulting from degeration of myxoid stroma are
often encountered in older lesions and may indicate
regression of the tumor.

Other microscopic features attributed to the JOF in-
clude a celtular stroma with a low collagen fiber con-
tent. Smali strands of immature cellular osteoid form
within the lesion and these may bear a resemblance to
the osteoid formed in an osteosarcoma.*?* Foci of
multinucleated giant cells also may be present. Mat-
uration of the lesion results in formation of more typ-
ical trabeculae of woven bone. Lesions of this histologic
type are designated as trabecular desmo-osteoblastoma
by Makek (Fig 8).% Whether the psammoma-like his-
tologic features and the trabecular pattern represent
two separate entities or are only variants of a single
lesion is not yet settled, but both have been designated
as juvenile (active, aggressive) ossifying fibroma.

The clinical management and prognosis of the JOF
is also somewhat uncertain. Some lesions may be pres-
ent for long periods with minimal symptoms. Others,
particularly in very young children, may show rapid
growth and aggressive local behavior. Conservative lo-
cal excision or thorough curettage of the lesion appears
to be the preferable treatment. Recurrence rates of 30%
to 58% have been reported for JOF, which is in sharp
contrast with the negligible recurrence rates associated
with the more common types of QF. Recurrence of
JOF also may be managed by local surgical excision.”>**
Sarcomatous transformation of JOF has not been
shown and radical surgery for this tumor does not ap-
pear to be indicated.
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A number of other disease processes involving the
jaws may be clinically, radiologically and/or histolog-
ically confused with the “conventional” fibro-osseous
lesions of the jaws. These include some types of chronic
osteomyelitis and periostitis, Paget’s disease, hyper-
parathyroidism, osteoblastoma, and low-grade osteo-
sarcoma. Separation of these lesions from the “con-
ventional” fibro-osseous lesions can usually be
accomplished by thorough evaluation of the clinical,
radiologic, and histologic features, although in some
cases this may be very difficult.
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